PEIHHEH3 U

10 KOHKYPC 32 3aeMaHe HA aKaJleMUYHA JJIbKHOCT “/lomenT”
no npodecuoHaTHo HanpaBJeHue 4.1. ®u3nveckn HAYKH, HAY4YHA crenuaaHocT “JlazepHa
¢usuka, pusuka Ha aToMuTe, MOJIEKYJIUTE U IJ1a3MaTa U (U3MKA HA BHJIHOBUTE Mpouecu”
(Pu3ukKa Ha CBPBbXKbCH MMITYJICH B TBBP/IOTEJIHH Jia3epH) cbIyiacHo o0siBaTa B /IB 0p. 83
ot 05.10.2021 r. ¢ kanguaar: a-p Jlrooomup UBanos CroiiueB, rjiaBeH aCUCTEHT B
HNucrntyTa no ®usuxka Ha Tebpaoro Tsuo “Axkan. I'eopru Hapzkakos”, bbiarapeka
Axanemust Ha Haykure
Hzroreua peuensusita: 1-p Kpacumup Anrenos Temesnkos, mpogecop B UHcTHTYTA 11O
®usuka Ha Tbpaoro Tsuo “Axan. 'eopru HaxxakoB”, briarapcka AxkajgemMusi Ha

Hayxkure

1. Kparka Ouorpadguyna cnpaBka 3a KaHAWAaTA.

EnunHcTBeH kaHAMIAT B KOHKypca 3a “IOLEHT’ Mo mpodecuoHanHo HampaBieHue 4.1.
dusnuecku HayKu, HaydHa crenuanHoct “JlazepHa ¢pusuka, pu3nKa Ha aTOMUTE, MOJIEKYJIUTE
u miazMata W (Qu3nka Ha BBIHOBHTE mpouecn” (Dusmka Ha CBPBHXKBCH HMIYJICH B
TBBPAOTEIIHU Jla3epu) € IylaBeH acucTeHT A-p Jlrobomup MBanoB CroitueB. Toil 3aBbpiiBa
BHUCIIETO cu oOpa3oBanue B [lnoBnuBckus ynusepcuret “Ilaucuii Xunengapcku™ npe3 1999 r.
Ot 2003 r. no 2006 r. e nokropanT B MHCcTUTyTa Mo ®usuka Ha TBbpAoTo Tsmo “I'eopru
HamxakoB”, benrapcka Axanemus Ha Haykute. [Ipe3 2008 r. 3ammraBa aucepramnus Ha TeMa
“XapakTepUCTUKM Ha JIA36pHOTO M3IbYBAHE HA TEHEPATOP—yCHJIBATEJHA CUCTEMA Ha
OCHOBATa Ha J1a3ep ¢ napu Ha mezaeH opomun”. Ot 2006 1. 1o 2009 r. e pusuk, a or 2009 r. e
rJIaBeH acucTeHT B MHcrtutyra mo @usuka Ha TBbproro Tsamo “Akan. I'eopru Hamxakos”,
boarapcka Axanemus na Haykure. Ot 2008 1. 10 2020 r. € Ha cnenuanu3anus B Tpuecr,
Uranust B MexxayHapoaHusi LEHTHp MO TeopeTndyHa Qu3uka U B HanmoHaiHug UHCTUTYT IO
aapeHa (u3MKa KaTo TOCTIOKTOPAHT, TOCTYBalll Y4YeH, AacOlMMpaH M3CJeoBaTeNl H

n3CICa0BaTCII.

2. O0110 onMcaHNe HA MATEPUAJIUTE, IPEJACTABEHH OT KaAHAMIaTAa.
OO6miara HaygyHa TPOJIYKIMS Ha TiaBeH acucteHt n-p Jlrobomup MBanoB CroitueB ce

ChCTOM OT 24 myOnukanuu, oT Kouto 14 ca B ciricaHus ¢ UMMAkT GakTop, 8 — B cimcaHus ¢



UMIIAKT PaHT U 2 — B APYTrY HEUHICKCUPAHU criucaHus. B koHKypca kaHauIaTsT ydactsa ¢ 13
CTaTHH B CIHCAaHUs C UMMAKT (akTop, 7/ MyONUKAIMHM B CIHUCAHUS C UMIIAKT PaHT M €IHa
cTaTusi B HEUHAECKCHUpaHO crucanue, oT kouto 3 cratuu (Bl, B2 u B3) ca Bkitouenu B
JIUCEepTAlMOHHUA TPYI HAa KaHAWJIaTa U HsAMa Ja ObJaT peueHsupanu. TpsdBa aa ordenexa
M3KJIFOUUTEIHATA TPECTHXKHOCT Ha MEXIyHapOJHUTE crucaHus, a uMeHHo Optics Letters,
European Physical Journal A, Photonics, Physics Letters A, Journal of Instrumentation,
Review of Scientific Instruments, u T. H., 32 KO€TO CBHUIETEJICTBA U TEXHUS BUCOK HUMIIAKT
(dakTop.

W3nbianennero Ha nokasarenute oT A-p JI. CtoliueB kaTo KaHIMIAT 3a aKaJeMUYHATa
JUTBKHOCT “JOLEHT” € NpEeJCTaBeHO B cieaHaTa Taldnula U € CPaBHEHO C MHUHUMAJIHUTE
n3MCKBaHUs Ha 3akoHa 3a Pa3Butue Ha Akanemuunust CbhcraB Ha Penybnuka bearapus u te3u
Ha Wucruryra no ®dusuka Ha TBbpmoro Tsuo “Akan. I'eoprm HamxakoB”, bearapcka

Axanemus Ha Haykure:

I'pymna ot 3PAC | Uzucksauug | Kangunar
Hoxasarem | L LOXASATENH PB UDTT
A 1 50 50 50
b 2 - - -
B 3um 4 100 100 110
T Cyma ot 5 no 10 200 220 232
ji| 11 50 60 68

Kakto ce Bmkaa, KaHAMIATBT OTroBaps HAa M3UCKBAaHETO II0 IOKaszaren A, a
KOJIMYECTBEHUTE NoKazarenure B rpynure B, I' m JI ca mo-BUCOKM OT MHMHHMMAJIHHUTE
nu3uckBanus Ha 3PAC Ha Pb u Te3u Ha MHctutyta nmo ®dusuka Ha TBbpaoro Tsmo “Axan.

I'eopru HamxakoB”, bwirapcka Akanemust Ha Haykure.

3. O0ma xapakTepucTHKA HA HAYYHATa, HAYYHO-TIPUJIOKHATA M Mearorn4eckara JeifHocT
HAa KaHAWAaTa.
Hayunata u nHaywyHo-mpuioxkHata neiiHoct Ha na-p JI. CroifueB e B oOmacrra Ha
Ch3JaBAaHETO, M3CJIEABAHETO M MPWIOKEHUETO Ha IPEHACTPOMBAEMH TECHOMBUYHHU
TBBPJOTEJIIHN JIa3epHH CUCTEMH, TEHepupaly B ONu3Kara M cpeaHaTa HHQpauepBeHU

CIICKTpAaJIHU 00JacTH | oT/iIM4aBallyd CE€ C PCKOPAHO BHCOKA CHECPTHA HaA JIa3€pHHA HUMITYIIC,



OTHOCHUTEIIHO JI00pO KaueCcTBO Ha JIa3epHOTO JIbYCHHE U C BUCOKA CTAOMIIHOCT BbB BPEMETO Ha
EHEPreTHYHUTE U YECTOTHUTE XapaKTePUCTHKU Ha Jia3epHaTa reHeparus. Peanmusupanu ca aBe
VHHUKQTHA TIPUJIOKEHUS Ha Pa3pabOTBAaHUTE JIA3epHU CHCTEMH, 2 UMEHHO JCTEKIIHs Ha CIICIH
OT pelaulla ra3oBe U H3MEpBaHE Ha CBPBHX(PUHHOTO pa3llenBaHEe HAa OCHOBHOTO HHBO Ha
MIOOHEH BOJIOPOJIEH aTOM 3a OIpeieliiHe paauyca Ha IPOTOHA.

Karo megarornyecka JeHOCT Ha KaHIUAaTa TpsOBa ga ordenexa, ue ot 2000 r. mo 2008
I. TOI € XOHOpYBaH acUCTEHT B Kateapa “Excriepumentanna ¢usuka”, @usnuecku (akynrer,
[TnoBauBcku yHuBepcuteT “Ilamcumit XumeHgapcku”’, KaTo BOJW CEMHHAPHH W JIAOOPAaTOPHH
ynpaxHeHus no Mexanuka, MosekynHa ¢usuka, EnexrpudectBo u maruetuspM, OnTHka, a
M0 BpeMe Ha crennanuzanusira cu B Tpuect, Utanus pbKoBOIM OOyUHUTETHH KYypCOBE 3a
JNOKTOpaHTH 1o mporpamara Doctoral Training Course Ha Temm: “Techniques and
Characterization of semiconductor lasers: Mid-Infrared Quantum Cascade Lasers” u
“Quantum Cascade Lasers for spectroscopic applications: feasibility and asset” ma nBama
nokropanti Milohum Mikesokpo Dzagli u Komlan Segbéya Gadedjisso-Tossou ot University
of Lomé-TOGO.

4. OCHOBHM HAYYHU W/MJIM HAYYHO-NIPUJIOKHU IPHHOCH.

CunrtaM, dYe YycHemHaTa W3CJIeAOBaTeNcKaTa paboTa Ha KaHAWJATa M IOJTyYeHHTE
3HaYMMH HAyYHU DPE3YyITaTH WMaT ChHIIECTBEHW HAayYHH W HAYYHO-TIPUIOKHH TPUHOCH,
KOHUTO Ca B YETUPU OCHOBHM HaIpPaBJICHUS:

1) Cw3aaBane W u3cie[BaHe Ha TBHPJOTEIHA T'€HEPATOP—YCHIIBATE] CHCTEMa Ha OCHOBATa
Ha Cr:forsterite kpucranm, reHepHpaiia HpPEeHACTPOIBAEMO €IHOYECTOTHO JIa3epHO
TbueHue (CeNeKTUpaH € €IUH HaJIbKEeH MoJ) B OJM3Kus MH(pauepBeH CIEKTpajeH
JMarna3oH okosio 1262 nm ¢ yHUKaJTHU XapaKTePUCTUKHU, KAaKTO CJIEBa: PEKOPIHO BHCOKA
CHeprus Ha Ja3epHus umiysic ot 45 mJ; mpuHa Ha naszepHara jgunus 0.42 pm (80 MHz);
OTHOCHTENTHO BHCOKO Ka4eCTBO Ha Ja3epHOTO nbueHne M% = 1.94, M?, = 1.70 (A3 u A4).
To3n mpmHOC OMX OTHECHI KBM KATETOPHSTA Cb30d6aHe HA HOBU KIACUDUKAYUU,
Memoou, KOHCMPYKYUY, MeXHON02UU.

2) Cwp3maBaHe W M3CIEABAaHE HA Ja3epHA CHCTEMa HAa OCHOBATa Ha W3BaXKJaHE HA YECTOTHU B
HEJIMHEHHM KpHUCTalM 3a TeHepalus Ha NPeHacTPOHBaeMO TECHOMBMYHO JIa3epHO

JTBpUCHHE B CpeAHara HWH(pauepBeHa CIeKTpaiHa obiact okojo 6785 nm, karo 3a



3)

4)

HAIOMIIBAIIK Jiasepu ca usnoisBanu exHodectoreH NA:YAG masep ¢ ¢ukcupana
IbokrHA Ha BbhJaHaTa 1064 nm u exnodectoren Cr:forsterite smasep, mpenactpoiiBaem
okojo0 1262 nm. U3cnensaiiku pa3iiyHM HEOKCHIHH HenuHeinu kpuctamu (LilnSy,
AgGaS;, LilnSe;, LiGaS; u BaGasSe7) um wu3mon3Baiikk ABYIPOXOJHA CXeMa 3a
HEJIMHEHHUS KPUCTAJl, ca JOCTUTHATH €HEPTUs Ha JiazepHus uMmirysic ot 540 pJ u mmpuna
Ha Jia3zepHara JmHUsA mo-manka ot 30 pm (200 MHz) (Al, A2, A5, A6 u B7). To3u
MIPUHOC CHIIO C€ OTHACS KBbM KATETOPUATA Cb30d8aHe HA HO8U Kidcugurxayuu, memoou,
KOHCMPYKYUl, MexHOoNA02UU.

W3cnenBane Ha KBaHTOBO KackKaJHU Jla3epu C paslpeneieHa oOpaTHa Bpb3Ka,
TeHEPUPAIY TECHOMBHYHO TIPEHACTPOHBAEMO JIA3epHO JIUYCHHE B CPEIHUS HHPpaYCPBEH
CIIeKTpasleH AMana3oH okojo 6785 NM ¢ mabTHOCT Ha MomHocTTa 10 MW/Cm? u mmpuna
Ha J1a3epHara JuHHs no-manka ot 200 MHz. M3non3Baiiku KBaHTOBO KacKaJeH Ja3ep ¢
pasmpeneneHa odpaTHa Bpb3ka W Cavity ring-down crekTpockomus, € Ch3AaJeH ChII0
TaKa CEH30p 3a PETHCTPHpaHE HAa M3KIIOYUTEIIHO MAJKU KOJHMYECTBA OT PEAWIIA T'a30Be
(mocTurHaTa € 4yBCTBUTEIHOCT OT 9 yacTu Ha equH MuiMapn), TakuBa karo NHz, H20,
N20, NO, NO2, CH4, C2He, SO2, H2S, HNO3 u ap. (BS, B13). To3u npuHOC OUX OTHECHI
KbM KaTeropusita cw3odaéaHe HA HOBU Klacuukayuu, memoou, KOHCMPYKYUU,
MeXHOI02UY W CHILIO TAaKa NPULONHCEHUE HA HAYUHU NOCIUNCEHUS 8 NPAKMUKAmMAJ.
OnTuMHU3UpaHd ca EKCIICPUMEHTAITHUTE YCIIOBUS 3a OMNpeAelissHe pajanyca Ha MpPOTOHA
ype3 W3MEpBaHEe Ha CBPBHX(PUHHOTO pas3leNBaHE HAa OCHOBHOTO CHCTOSHHE HA MIOOHEH
aToOM Ha Bojiopoja. M3cienBanu ca pa3MuyHU Ta30BH CMECH NPU Pa3InYHH TeMIepaTypu
ot 70 no 336 K 3a momoOpsiBaHEe TOYHOCTTA HA €KCIIEPUMEHTA U MOBHIIABAHE CKOPOCTTA
Ha TPEHOC Ha MIOOH OT BBH30YJACHH MIOOHHH aTOMH Ha BOJOPOJa KbM BBIVIEPOJCH
auokcun, kuciopos u apron (B6, B8, B9, B10, B11, B13, B14, B15). To3u npuHoc ce
OTHACS KbM KaTETOPUUTE 0002amseaHe Ha cvbujecmaysawjume 3HaHUs (HayuHu obracmu,
npoobnemu, meopuu, Xunomesu) nocpeocmeom noiyyaeane U 00KaA3eane Ha HO8U (paxmu
upe3 HOBU cpedcmeéa W ChHINO TaKa Cb30deane HA HOBU Klacugurayuu, memoou,

KOHCMPYKYUU, MmexXnoJm0cuu.



5. OrpakeHHe Ha HAYYHUTE MyOJIMKANMH HA KAHAWAATA B HANIATA U YYKIeCTPaHHATA
JuTeparypa.

B 6asute nanau Web of Science u Scopus ¢eM oTkpuit ¢choTBeTHO 18 U 22 cTaTtiu Ha 1-p
JI. Croitues. Te3u nybnukanuu ca nutupanu 66 et B Web of Science u 56 metu B Scopus ¢
U3KIIIOYCHU aBTOIIMTUPAHUS Ha BCHYKU ChaBTOpH. Ha oCHOBaTa Ha HE3aBUCUMUTE IIUTUPAHUS
h-unaekchT Ha KaHaumata ¢ 4 B Scopus. Hait-MHoro nutupanus e mojy4uiia ctatusra B8 A.
Adamczak et al., “Steps towards the hyperfine splitting measurement of the muonic hydrogen
ground state: pulsed muon beam and detection system characterization”, Journal of
Instrumentation, 11(05), P05007, 2016 (17 uurata B SCOpUS), ciaeaBaHa oT myosukamnusTa B2
D. N. Astadjov, et al, “High-brightness CuBr MOPA laser with diffraction-limited
throughout-pulse emission”, IEEE Journal of Quantum Electronics, 41(8), pp. 1097-1101,
2005 (16 muraTa B SCOPUS), KOSTO € BKJIIOYCHA B MaTepUAIMTE HAa KOHKypca, HO HE €

peucH3npaHa, 3all0TO € OT AUCCPpTalUsATa HAa KaHAWdaTa.

6. JInueH MPUHOC HA KAHIUIATA MPH KOJEKTHBHUTE MYOJIUKAMH.
Benuku cratun Ha g-p JI. CroitueB ca B cbaBTOpCcTBO, Kato B 6 oT Tax (30 % ot
pEleH3uPaHUTe TPYAOBE) TOH € MbPBU aBTOP, KOETO MPHEMaM 3a JIOKA3aTeJICTBO 32 HErOBUSA

BOACHI TPUHOC B TE3U HY6J'II/IK3HI/II/I.

7. Kputnunm Oejie’KKH Ha pelieH3eHTa IO NpeACTaBeHHTe TPYA0Be, BKIYUTETHO M 1O
JIMTEPATYPHATA 0CBeJOMEHOCT HAa KAHANIATAa.

Hsimam kpUTHYHN OeNeXKH KbM MPEIOCTaBEHUTE OT KaHAWUIaTa MaTepHalid, OCBEH TPUTE
CTaTWH, BKJIIOUEHH B JUCEPTAMOHHUS Tpyd. Kopurupan cbM KBapTUIIMTE M TOYKHTE HA JIBE
CTaTHM B TMOJ3a Ha KaHaumaTta, kakro ciemsa: B6 A. Adamczak, et al., “Hyperfine
spectroscopy of muonic hydrogen and the PSI Lamb shift experiment”, Nuclear Instruments
and Methods in Physics Research Section B: Beam Interactions with Materials and Atoms,
281, pp. 72-76, 2012 e Q2 B Scopus, Ho ¢ Q1 B Web of Science u ce ouensiBa ¢ 25 touku; B10
E. Mocchiutti, et al., “FAMU: study of the energy dependent transfer rate Ayp — 0", Journal of
Physics: Conference Series, 1138, art. No. 012017, 2018 e B Scopus Q4 (12 t.) 3a 2020 r., HO
e Q3 3a 2018 1. u ce ouensBa ¢ 15 Touku. Hsamam npenopbku kbM A-p JI. CroiiueB u

M3ClIeIOBaTEICKaTa My JEHHOCT. YOeIeHO cuuTaM, 4ye TOW € €AMH HM3rPajieH CHEIUATNCT C



MHOI'0 I'OJIsIM C€KCIICPUMEHTAJICH OIIMT B obnactra Ha TBBPAOTCIIHUTE JIa3€PHU CUCTEMHU U

TAXHOTO IMPUIIOKCHUC.

8. JIuyHM BHeYaT/IeHHs] HA PelleH3eHTa 3a KAHAMJATa M JAPYrd JaHHU, HENMOCOYEHHU B
NMpPeaXoAHUTE TOUKH.

JInyHUTE BHCUaTIIEHUs OT JIEHHOCTTa Ha KaHU/1aTa ca MHOTO T0OpH.

9. MoTHBHPaHO M ICHO (P)OPMYJTHPAHO 3aAKITIOYEHHE.

MosiTa olleHKa Ha HayyHaTa ACMHOCT W MPUHOCUTE Ha KaHAMJATa € MHOro no0pa.
[IpeacraBenure Marepuaiu 1Mo KOHKypca HaauiiaBaT u3uckBanuatra Ha 3PAC na Pb u
n3uckBanusaTa Ha MHcrtutyra no ®dusuka Ha Tebpmoto Tsano “Akan. I'eopru Hamxaxos”,
boearapcka Axkanemus Ha Haykute 3a 3aemaHe Ha akaJeMU4yHaTa AJIbXKHOCT “TOLEHT .

[TocTurHaTuTe 3HAUMMHU pE3yATaTH, TEXHUTE HAYYHU U HAYYHO-TIPHUIIOKHH MPUHOCH U
neJarornyeckara JIeMHOCT MU JlaBaT OCHOBAHHE Jla MPEJJIoKa Ha YBa)KaEMUTE WICHOBE Ha
Hayunoto xypu 1i1. acucteHT 1-p Jlrobomup MBano CroiiueB na Ob1e u30paH 3a JOICHT B
Nucturyra no ®uszuka va Teepaoro Tsano “Axan. I'eopru Hamxakos”, beirapcka Akagemus
Ha Haykure no npodecuonanno Hanpasinenue 4.1. Gusndecku HayKH, HAyYyHa CIIELUATHOCT
“JlazepHa usnka, puU3UKa Ha aTOMUTE, MOJIEKYJIUTE W IJla3Mara U (U3MKa Ha BHIHOBUTE

npouecu” (Pu3nka Ha CBPbXKbCU UMITYJICH B TBBPIOTEIHU JIA3€PH).

24.01.2022 r. Warorsun:

[ npod. n-p Kpacumup Anrenos Temenkos /



REVIEW
on the competition for the occupation of the academic position “Associate Professor”
in professional field 4.1. Physical Sciences, scientific speciality “Laser Physics, Physics of
Atoms, Molecules and Plasma and Physics of Wave Processes” (Physics of Ultrashort Pulses
in Solid State Lasers) according to the announcement in the State Gazette Ne 83 on the 05%
of October 2021 with candidate: Dr. Lyubomir Ivanov Stoychev, Assistant Professor at the
Georgi Nadjakov Institute of Solid State Physics, Bulgarian Academy of Sciences
Reviewer: Dr. Krassimir Angelov Temelkov, Professor at the Georgi Nadjakov Institute of

Solid State Physics, Bulgarian Academy of Sciences

1. Brief biographical reference of the candidate.

Assistant Professor Dr. Lyubomir Ivanov Stoychev is the only candidate in the
competition for “Associate Professor” in the professional field 4.1. Physical Sciences,
scientific speciality “Laser Physics, Physics of Atoms, Molecules and Plasma and Physics of
Wave Processes” (Physics of Ultrashort Pulses in Solid State Lasers). He graduated with a
master degree from the Plovdiv University “Paisii Hilendarski” in 1999. From 2003 to 2006,
he was a PhD student at the Georgi Nadjakov Institute of Solid State Physics, Bulgarian
Academy of Sciences. He defended his thesis on the topic “Characteristics of the laser
radiation of the oscillator—amplifier system based on the copper bromide vapor laser” in 2008.
From 2006 to 2009 he was physicist and since 2009 he has been an assistant professor at the
Georgi Nadjakov Institute of Solid State Physics, Bulgarian Academy of Sciences. From 2008
to 2020 he was on specialization in Trieste, Italy in the International Centre for Theoretical
Physics and in the National Institute of Nuclear Physics as a postdoctoral research scientist,

guest research scientist, associate research scientist and research scientist.

2. General description of the materials presented by the applicant.

Total scientific production of Assistant Professor Dr. Lyubomir Ivanov Stoychev consists
of 24 publications, of which 14 articles are published in scientific journals with impact factor,
8 papers — in scientific journals with impact rank and 2 publications — in other non-indexed
journals. In the competition, the candidate has submitted 13 papers in referred journals with

impact factor, 7 articles in referred journals with impact rank and a publication in a non-



indexed journal. Three papers (B1, B2 and B3) were included in the applicant’s PhD thesis
and therefore are not reviewed. | must note the great prestige of the international journals,
namely Optics Letters, European Physical Journal A, Photonics, Physics Letters A, Journal of
Instrumentation, Review of Scientific Instruments, etc. testified by their high impact factor.
The implementation of the indicators by Dr. L. Stoychev as a candidate for the academic
position “Associate Professor” is summarized in the following table and is compared with the
minimal requirements of the National regulations and those of the Georgi Nadjakov Institute

of Solid State Physics, Bulgarian Academy of Sciences:

Group of National | Requirements | Applicant

Indicators Indicators rules | of ISSP, BAS
A 1 50 50 50
B 2 — — —
C 3or4 100 100 110
D Sum from 5 to 10 200 220 232
E 11 50 60 68

As it can be seen, the applicant meets the requirement of the indicator A, while the
quantitative indicators of the groups B, C, D and E exceed the minimal requirements of the
National regulations and those approved by the Scientific Council of the Georgi Nadjakov

Institute of Solid State Physics, Bulgarian Academy of Sciences.

3. General characteristic of the scientific, applied and educational activity of the
candidate.

Scientific and applied activity of Dr. L. Stoychev is in the field of development,
investigation and application of tunable narrow linewidth solid state laser systems, oscillating
in near and middle infrared spectral ranges, which are distinguished by record high laser pulse
energy, relatively high beam quality and high stability of energy and frequency laser
characteristics in time. Two unique applications of the developed laser systems have been
realized, namely detection of traces of various gases and measurement of the superfine
splitting of the muonic hydrogen atom ground state for determination of the proton radius.

As pedagogical activity of the candidate, | have to note that from 2000 to 2008 he was a
part-time assistant in the Department “Experimental Physics”, Faculty of Physics, Plovdiv



University “Paisii Hilendarski” leading seminars and laboratorial exercises on Mechanics,

Molecular Physics, Electricity and Magnetism, and Optics. During his specialization in

Trieste, Italy, he has provided two training courses for PhD students entitled “Techniques and

Characterization of semiconductor lasers: Mid-Infrared Quantum Cascade Lasers” and

“Quantum Cascade Lasers for spectroscopic applications: feasibility and asset” educating two

PhD students Milohum Mikesokpo Dzagli and Komlan Segbéya Gadedjisso-Tossou from
University of Lomé-TOGO.

4. Basic scientific and/or applied contributions.

| deem that the successful research work of the candidate and the obtained significant

results have substantial scientific and applied contributions, which I could summarize in four

main directions:

1)

2)

3)

Development and investigation of solid state master oscillator — power amplifier system
based on Cr:forsterite crystals producing tunable single-frequency laser radiation (single-
longitudinal-mode is selected) in the near infrared spectral region around 1262 nm with
unique characteristics, as follows: record high laser pulse energy of 45 mJ; laser linewidth
of 0.42 pm (80 MHz); relatively high beam quality M? = 1.94, M?, = 1.70 (A3 and A4). |
could attribute this contribution to the category creation of new classifications, methods,
constructions, technologies.

Research and development of laser system based on difference frequency generation in
nonlinear crystals of tunable narrow linewidth laser radiation in the middle infrared
spectral range around 6785 nm with the utilization of a single-frequency Nd:YAG laser
oscillating at a fixed wavelength of 1064 nm and tunable single-frequency Cr:forsterite
laser tuned around 1262 nm as pump lasers. Studying different non-oxide nonlinear
crystals (LilnSz, AgGaSz, LilnSe;, LiGaS: n BaGasSe7r) and performing double-pass
through the nonlinear crystal, a laser pulse energy of 540 pJ and laser linewidth lower
than 30 pm (200 MHz) have been achieved (A1, A2, A5, A6 and B7). This contribution
could be referred to the category creation of new classifications, methods, constructions,
technologies.

Study on Quantum Cascade Lasers with Distributed Feedback yielding tunable narrow

linewidth laser radiation in the middle infrared spectral range around 6785 nm with power



fluence of 10 MW/cm? and laser linewidth narrower than 200 MHz. Using such lasers
and cavity ring-down spectroscopy as well, a trace gas sensor has been developed for
registration of extremely small amount (the sensitivity of 9 parts per billion has been
achieved) of various gases, such as NHs, H20, N2O, NO, NO2z, CH4, C2Hg, SO2, H2S,
HNOs, etc. has been developed (B5 and B13). | could attribute this contribution to the
category creation of new classifications, methods, constructions, technologies and also
implementation of scientific achievements in practice.

4) Experimental conditions for determination of the proton radius through measurement of
the hyperfine splitting of the muonic hydrogen atom ground state have been optimized.
Various gas mixtures at different temperatures from 70 K to 336 K have been
investigated, in order to improve the experiment precision and to increase the muon
transfer rate from excited muonic atoms to carbon dioxide, oxygen and argon (B6, B8,
B9, B10, B11, B13, B14, B15). This contribution could be referred to the categories
enrichment of existing knowledge (scientific fields, problems, theories, hypotheses) by
obtaining and proving new facts through new means and also creation of new

classifications, methods, constructions, technologies.

5. Reflection of the candidate's scientific publications in our and foreign literature.

In the databases Web of Science and Scopus | found 18 and 22 papers, respectively, by
Dr. L. Stoychev. These publications have been cited 66 times according to Web of Science
and 56 times according to Scopus with excluded self-citations for all coauthors. Based on the
independent citations the h-index of the applicant is 4 in Scopus. The most cited article is B8
A. Adamczak et al., “Steps towards the hyperfine splitting measurement of the muonic
hydrogen ground state: pulsed muon beam and detection system characterization”, Journal of
Instrumentation, 11(05), P05007, 2016 (17 citations in Scopus), followed by B2 D. N.
Astadjov, et al., “High-brightness CuBr MOPA laser with diffraction-limited throughout-pulse
emission”, IEEE Journal of Quantum Electronics, 41(8), pp. 1097-1101, 2005 (16 citations in
Scopus), which has been included in the competition documents, but it is not reviewed,

because it is in the candidate’s PhD dissertation.



6. Personal contribution of the applicant in the publications with coauthors.
All publications are coauthored. Dr. L. Stoychev is the first author in 6 papers, which I
accept as proof of his leading contribution in these articles.

7. Critical remarks of the reviewer on the whole applications.

Except for the three papers (B1, B2 and B3) from the PhD thesis, | have no critical
remarks to the materials submitted by the applicant. I corrected the quartiles and the points of
two articles in the candidate favor, as follows: B6 A. Adamczak, et al., “Hyperfine
spectroscopy of muonic hydrogen and the PSI Lamb shift experiment”, Nuclear Instruments
and Methods in Physics Research Section B: Beam Interactions with Materials and Atoms,
281, pp. 72-76, 2012 is in the quartile Q2 in Scopus, but it is in the quartile Q1 in Web of
Science and is therefore scored with 25 points; B10 E. Mocchiutti, et al., “FAMU: study of the
energy dependent transfer rate Ay — w0”, Journal of Physics: Conference Series, 1138, art. No.
012017, 2018 is in the quartile Q4 in Scopus (12 points) for 2020, but it is in the quartile Q3
for 2018 and is therefore evaluated with 15 points. | also have no recommendations to Dr. L.
Stoychev and his scientific activity. | strongly believe that he is well accomplished expert
having great experimental experience in the field of solid state laser systems and their

application.

8. Reviewer’s personal impression of the applicant.

My personal impression of the applicant activity is very good.

9. Reasoned and clearly formulated conclusion.

My assessment of the scientific activity and contributions of the candidate is very good.
The materials presented in the competition exceed the National requirements and the
requirements recommended by the Georgi Nadjakov Institute of Solid State Physics,
Bulgarian Academy of Sciences for the occupation of the academician position “Associate
Professor™.

The obtained significant results, their scientific and applied contributions and the
educational activity give me a reason to recommend to the esteemed members of the

scientific jury to elect Assistant Professor Dr. Lyubomir Ivanov Stoychev for Associate



Professor at the Georgi Nadjakov Institute of Solid State Physics, Bulgarian Academy of
Sciences in the professional field 4.1. Physical Sciences, scientific speciality “Laser Physics,
Physics of Atoms, Molecules and Plasma and Physics of Wave Processes” (Physics of

Ultrashort Pulses in Solid State Lasers).

24.01.2022 1. Reviewer:
/ prof. Dr. Krassimir Angelov Temelkov /



